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@ Fastener for thin material and method for installing same. 

@ A fastener for material which is less than one millimeter 
in thickness and a method for installing the fastener in the 
material so as to preclude rotational and axial movement of 
the fastener are provided. The fastener (14) has a serrated 
portion (17) which, prior to and following installation, lies 
substantially in the same plane as an opening (13) in the 
sheet of thin material in which the fastener is inserted for 
securement. The originally flat area (12) surrounding the 
opening (13) is deformed prior to installing the fastener. The 
T" fastener becomes immovable relative to the sheet when the 
^ deformed area (12) surrounding the opening (13) is returned 
by force to its original flat state so that it surrounds and con- 
tacts the serrated portion (17) of the fastener. 
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This new design for a fastener and the method for 
installing it in a sheet of material less than a millimeter in 
thickness is clearly a technological advance in the state of the 
5 art for fastener technology. 

A more thorough understanding of the present invention 
will be gained by reading the following description of the 
preferred embodiments with reference to the accompanying drawings 
in which: 

10 Figure 1 is a top plan view of a raised area of thin 

sheet material. 

Figure 2 is a view in cross-section of the raised area 
as seen generally along lines 2-2 in Fig. 1. 

Figure 3 is a view in elevation of a fastener of the 

2 0 present invention. 

Figure 4 is a view in cross-section as seen generally 
along the lines 4-4 in Fig. 3. 

Figure 5 is a view in cross-section of a portion of a 
second fastener of the present invention. 

25 Figure 6 is a side-elevational view, shown partially in 

cross-section, of a fastener of the present invention as 
positioned prior to installation in a thin material. 

Figure 7 is a side-elevational view, shown partially in 
cross-section, of a fastener installed in a thin material in 

3 0 accordance with the present invention. 

In the drawings, like reference numerals and letters 
are used throughout the several views to identify the same or 
like elements of the invention. The present invention includes 
both a fastener and a method of installing the fastener securely 
35 in a thin sheet of material. To appreciate the invention, the 
environment in which it is applied will first be explained. 

Referring now to Figs. 1 and 2, a portion of a larger 
sheet II of thin material, e.g., sheet metal or other type of 
malleable material, is shown. The present invention is directed 
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specifically for use in materials having a thickness of less than 
one millimeter and, often, a thickness of less than one-half 
millimeter. The material is prepared for the invention by 
punching or otherwise cutting an opening 13 in the material. The 
opening 13 has a pr e-de termined diameter B. The opening 13 is 
centrally located within an area 12 having a diameter A. This 
area 12 of the sheet of material is then deformed in any suitable 
manner into a dome-shaped configuration which has a generally 
trapezoidal cross-section as shown in Fig. 2. The centrally 
located opening 13 is thus situated at the crest or uppermost 
portion of the raised area 12. In the preferred embodiment of 
the invention, it has been determined that an angle C of 
approximately thirty degrees is suitable. This angle C is 
defined by an imaginery horizontal plane passing through the 
surrounding flat portion of the sheet material and a side of the 
dome-shaped or raised area 12. In Fig. 2 it can be seen that 
deforming the area 12 will cause the opening 13 to flare outward 
slightly at its upper most edge. 

The fastener of the present invention may be 
constructed as either a nut or a bolt. In the drawings of the 
preferred embodiment a press bolt is illustrated. However, it 
will be appreciated by those skilled in the art that either a 
press bolt or a press nut may embody the present invention. 
Whether a press bolt or a press nut is used is a matter of choice 
so long as the type of fastener chosen conforms to the particular 
parameters of the present invention which will now be described. 

Referring to Figs. 3-5, a press bolt fastener 14 is 
shown. The fastener is constructed of a material which is harder 
than the sheet material 11 into which the fastener is to be 
installed. Each fastener has an upper portion 15, e.g., a bolt 
head, of diameter D, and a lower portion 16, e.g., a threaded 
bolt shank, with an outside diameter E. Located intermediate and 
connecting the upper and lower fastener portions 15, 16 is a 
serrated portion 17. The serrated portion 17 may be formed or 
machined in several embodiments, two of which are shown in Figs. 
4 and 5. In Fig. 4 the serrated portion 17 is designed to have a 
multiplicity of knurls, notches or teethlike projections 18. In 
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this embodiment there is an outside or major diameter F and a 
root or minor diameter G. An alternate embodiment for the 
serrated portion 17 is shown in Fig. 5. In this embodiment a 
plurality of grooves 19 define the serrated portion of the 
5 fastener. Depending on the chosen number of grooves 19, the 
cross- section of the serrated portion may appear as a square, a 
pentagon, an octagon, etc. Regardless of the number of grooves 
chosen, there, is a distance F' measured from one corner of one of 
the grooves 19 in the serrated portion to an opposite corner of a 

10 groove opposite thereof. This distance F ' is comparable to the 
diameter F of the preferred embodiment shown in Fig. 4. Further, 
in this embodiment, the distance symbolized by t"he letter G 1 is 
likewise comparable to the minor diameter G of the preferred 
embodiment shown in Fig. 4. Regardless of the embodiment chosen 

15 for the serrated portion, the design parameters are as follows: 
The diameter E of the lower portion of the fastener must be less 
than the diameter B of the opening 13. The diameter D of the 
fastener upper portion 15 must be greater than the opening 
diameter B. The diameter F or distance F* of the serrated 

20 portion 17 of the fastener is substantially equal to or slightly 
less than the diameter B of opening 13. 

With reference now to Figs. 2, 6 and 7, the fastener 14 
is installed in the thin material 11 in the following manner. 
The fastener lower portion 16 is inserted through the opening 13 

25 in the raised area 12. The fastener upper portion will thus 

extend above and rest upon the uppermost edge of the opening 13 
and raised area 12. The fastener lower portion extends freely 
therebelow. In the arrangement the fastener serrated portion and 
the opening 13 are located in substantially the same plane. This 

30 imaginery plane P is represented by a broken line in Fig. 6. 

After the fastener is positioned as shown in Fig. 6, a 
sufficient force is applied to the fastener head portion 15, and 
thus to the raised area of material immediately surrounding the 
serrated portion 17 of the bolt, causing the raised area 12 to be 

35 flattened back into its original flat shape. As this flattening 
process takes place, the softer sheet material "moves" in 
response to the exerted force. The material immediately 
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surrounding the opening 13 flows in a direction away from the 
applied force, namely, radially inward or towards the center of 
the opening 13. As a result of the movement of the material, the 
diameter B of the opening 13" is reduced. The difference between 
the opening diameter B and the relevant diameter or measurement 
of the serrated portion 17 is not substantial. The sheet 
material being softer than the material of the fastener, fills 
the open areas between the opening 13 and the fastener serrated 
portion 17, with the shape of the serrated portion remaining 
unaltered. As the sheet material contacts the serrated portion, 
it exerts a compressive force upon the enclosed serrated portion 
17, which becomes a permanent force at the completion of the 
flattening process. When installation is completed, as 
illustrated in Fig. 7, the opening 13 is reduced to a size 
symbolized by the dimension K which is less than the first 
diameter B for the opening 13. As can be appreciated from Fig. 
7, the final dimension K for the opening 13 is effectively equal 
to the relevant diameter or dimension for the serrated portion of 
the fastener. In the illustrated preferred embodiment, the 
dimension K may be referred to as the minor diameter of the 
opening E. Thus the fastener is locked in a sheet of thin 
material without requiring any other portion of the fastener to 
be embedded in the sheet material, other than the specially 
designed serrated portion 17. This locking arrangement which 
occurs between the thin material immediately surrounding the 
opening 13 and the serrated portion 17 which contacts the thin 
material, effectively prevents the fastener from moving axially 
or rotationally relative to the thin material. 
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1. a method for securing a fastener in a substantially flat 
sheet of material having a thickness of less than one millimeter 
and a hardness less' than that of the fastener, the method 

5 including the steps of: 

(a) forming a raised area in the sheet of material with 
an opening of a predetermined diameter being centrally located in 
the raised area; 

(b) positioning in the raised area of the sheet of 
10 material, a fastener having a lower portion constructed and 

arranged to pass freely through the opening and extending below 
the sheet of material, an upper portion having a size greater 
than the diameter of the opening and extending above the sheet of 
material, and a serrated portion, intermediate and connecting the 
15 upper portion and the lower portion, constructed and arranged to 
lie substantially in the same plane as the opening; and 

(c) securing the fastener in the sheet of material and 
decreasing the diameter of the opening. by flattening the raised 
area of the sheet of material and causing the sheet of material 

20 immediately adjacent the opening to close in around the serrated 
portion of the fastener, thereby securing the fastener in the 
sheet of material and preventing axial and rotational movement of 
the secured fastener relative to the sheet of material. 

2. A fastener adapted for securement in a sheet of 
25 material, the material having a thickness of less than one 

millimeter and a raised area with a centrally located opening 
therein, said fastener comprising: 

a lower, threaded portion having an outer diameter equal 
to or less than the diameter of the opening such that said 
3 0 threaded portion may pass through the opening in the sheet of 
material ; 

an upper portion constructed and arranged so as to be of 
a size greater than the opening in the sheet of material; and 

a serrated portion, connecting said lower portion and 
35 said upper portion, constructed and arranged to lie substantially 
in the same plane as the opening when said lower portion is 
inserted through the opening, 

whereby when said serrated portion is lying 
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substantially in the same plane as the opening and the raised 
area is flattened, the size of the opening is decreased and the 
material immediately surrounding the opening moves toward and 
closes about said serrated portion, thereby securing the fastener 
5 in the sheet of material. 

3. The fastener according to claim 2 wherein said serrated 

portion has a major diameter equal to or less than the diameter 
of the opening and a minor diameter less than said outside 
diameter . 
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